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PURPOSE: A fabrication 
method of a ruthenium(Ru) 
thin film used as an electrode 
of ferroelectric capacitor is 
provided to restrain 
generation of particles by 
using an ALD(Atomic Layer 
Deposition) capable of 
depositing at low- 
temperature. 

CONSTITUTION: A substrate 
(11) is loaded in a reaction 
chamber of an ALD 
equipment. A precursorO 2) of 
RuXn (where, n = 2,3) is 
absorbed on the substrate 
(11). Then, reaction gases 
are supplied to the reaction 
chamber, thereby forming a 
pure rutheriium(Ru) thin film. 
In the precursorO 2) of RuXn 
(where, n = 2,3 ), the X is one 
selected from the group 
consisting of H, C1-C10 
alkyl, C2-C10 alkenyl, C1-C8 



alkoxy, C6-C12 aryl, 0-diketonates, cyclopentadienyl, C1-C8 
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alkylcyclopentadienyl, and derivatives added to atoms of halogen group. 
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(71) m$*21 ^*l£IAf 8K>IN£B*£ai 

33| OISAI 0mi£l 6.M36-1 

(72) 

3 31 £012 AI^MS^C^a^OHttM 105-1901 
(74) CHdiei ^61g°J <^!£ 

AM/*-? ; ; 

(54) jpai^ gtgta BLS 

s ^se n££ ¥Eiis sisi°i gjgoii 5}^^, s!Xf§ s^sxisi ^g^tnmoii 3iee s 

SA|5?|i= ^21 ^leadl RuX n (n=2-3) S^PallM 3^A|3|fe &7\\, ^ ^31 gtS8!tt1UI0|| ^ 

OSS 

¥Eils, a^XII, I^S, «S. ttSf, 8IE£ra. CI Dim 61 E Eh*! 

£ 1a LHXI £ 1c^ B °J HI 1 ^AI0j|01! CUE ¥Eil^ ^S|£J gJ^g EAIfi £S, 

£ 2£r S ^S£| HI 1 ^A| Oil CHI {L\B ¥Eils a^xll §J Z>^ §^ ^ AH M EAI& ES. 

*£SHJ ^fi ^S0|| CH°| «^oj 

11 : 3ie 12 : ¥91^ a^W 

13 : o|£Efa 14 : ¥8ls H[S> 

g y E j|| ±^oj oh SOi | 5 o SAji s 5) DRAM FRAMOil/d 2^21 % &$?a*JI 3H 

HHAIEH2J S^o^ 0|g£|^ ¥&l^(Ruthenium; Ru) HIS gfrSOII Sff 3301 CK 

Ugtsjog §}«|^^|^esfg (Chemical Vapor Deposition; CVD)£ dlBISHOIffl, 3I0IIH&2I £^£! ej 
321 l*g 31 ©6*011 g^SPI *loH OlgSCH, SfS^I&g^gOII °±0\M a ?XI| (Precursor )te 

a? a 21 ^oHS£ oiasi g£^ ^le^cHi seisfe m^ow sigmoid. naiin. 

?£E|^ a^XIISI £^ SJ ©e 5 2j0il £|^6r01 3I&&0II SggiCf. 
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ysxii ±x\s\ ssjsis g§ , , s^^^i^e^aoii °i6H ¥Eii s s^i^s 

§fSf2j^|^s^ g0 || oj §H ^AHg ¥E1| - m^o DRAM S FRAMOIlAi 3HHH A| Ei£J 2^ SEb 

bH<y iiS 5{§of]I S£ ^£ieOIU S^Sfg^SI ^ggOl 7i2\ <&J\ IH ^ Oil 

£J£l5(Si). #-M0)£| UH£IOiS|(Barrier)QSE 0|g0| ^^of2 US II- Dt^OWM ^OHS A>gm 

SIBOII ¥EHs ^a|£l 2}fi,t2!?l&t83tttOII 0|g£J^ ¥91^ a? XII Oil 2?^f Cf^oF^I OI^QIXIH 

eeosoii mm ¥eiih ^si oil ch bh ^goie a§i uck 

b +301 rux 2 , rux 3 (oi;>iai, oi^ah ojqi^js Afgsm, *}mi\m^. &±(o 2 ) ee^ 

01 OH. ¥Eils S^Pxll sl^MHI &J-g6hCN 6iSF^EH&i ¥EllsM ShSlAIUm MAI Oil M0|^£ gj^ 

E(Ugand)°! X£f ShgoKH yi^Sii ^£AmCf. CM ^ I AH , differ dl§f? SXf^M S!Xm 
S». 0|S(NH 3 , H 2 0, CI-, CN- m)M SIOISHJ. RuX 2 % RuX 3 2J Xi= 0 -Ciai£UIOIM(diketonate) . AfOI 
M^HJ&CIOI|y(cyclopentadienyl), 8*U AhOIM^ffiJE^CIOIiy (alky Icyclopentadieny I )0| Cf . 

&B. ¥&Iet S^Xll 2}et8(RuX 2l RuX 3 )°J CFMjII UOI OI¥Oi£!Ch 



RuCI 3 + 3HX ) RuX 3 + 3HCI , 

RuCI 3 + 2HX ) RuX 2 + 2HCI(»SXII Zn if 



RuX 2 , RuX 3 + 0 2 ) Ru(C.H.O) + C x H y O z 



[y§^2]fe ipElls £?*|| sfiJMSI <!ih2f y§i UEItH 325, 0| EH <^sh ^ ^§§ §SH CO, 
H 2 , ¥&i(Butene) 83 ^ V 2D ( A I kene) HI- g£ H, ^g(Butyl) l^(Aikyl), 0 -CI 3fl| S 

UIOIM(diketonate)^ sO|g £h gJOISg ^^MOI S g S CK 

3EHU. lllfe yi^Sig X-il 3H ^ 4* SIXIB, eoi^ EE£r 2»*0|g£ uhg^j^g^ s 

Ells BfBJUIOII 1^1^ £#6^1 SCh SE£h, #££f d|^H°l ygOl 0H¥ 0>L|£[ g-g 

A I Oil ^gOI OI^OiXIH^ M^gei &^(C) ( 4=^(H), <^^r(0)^F ¥Sls ^^ILHOII 0|2H^h 

M^e^ ¥ais s|sibi xi^sfM ?ief ^5§om «^ ssai £j¥^ ¥eiis ^^m 

2^6^01 eisefb °im°i ^6ui3i^ ^x-iisoi aip. 

oien^ ^isi 6HH0P1 ^ oh ^e^^^AH ^gj^ A^ea^ s?, 4^^(H 2 )g i^siai 

3\D\ $\o\CX §S[ 8£S 600 1: Ol^o^ ^^| ^gaHO^ofE^ ¥Eils E^PXII Ih^l£| aoH^h ^Xi ^CH 
U 3^UI0|s(Carbonate) SEb ^AhOI ^(Oxlde)M ^ ^ 6hCM 01261 ajLHOIl M^MOI ^XHohb ^ 111 SOI 
91Q. SESh. ¥EIIh S|SfOI Ta 2 0 5f BST, PZT, SBT ^HJ ^i Q -,^ ^S^2§ ^gSfe 9HHHA|Ei£J ^¥ 

^IIS?, HI 2 Oil AH 4-^(H 2 )M AH5IS ^SIA|3|>il £JCH fi^o^ 2^1^ 

m ^MS^ 4^ SICK 

O^BH, ^ISf ¥6ils S^xIKRuXz. RuX 3 )M A^gofOI §}^l^i^S25 ¥Eils^^M ^z>5\tz 

§?, 21*11 ^ EH Oil A) ^1 2f^£f 2?X-IPh ^gohOI 0l¥OiXI^ S8H&f MM PoH bl^^^! HiJ , Ojl^l 

ch, ^amoie f sa^oie^i- ^y^scf. oia&, bi^i^^ BtBi^on ^eh^ ^xhs^ 

2 Ai H^EIM(Part icle) ^ h ^2J ^^jojo^ E HI SOI 2^CK 



M ^ HI of ^ Oil ¥Eils ^Q|2J XII 5 aHI Sei-fe CHI 3 =^0| °[Cf. 



a^ioj ^^spi o,^ g «vgoj =Eii s s|Qi2i ^i5 ^gg £j x>e e^sxi£j ehesmuioii 21 

Si SSA|5lfe B5II. ^^1 3I©4KHI RuX n (n=2~3) S?»IS S^AI3lb B3j|, 91 ^5| ^M^blLHOII » 
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H, C,~Cto C 2 ~C 10 ^9iiy, d-Cfl S^AI, C 6 -Ci 2 Ofi, P-P9il£m0|e, 

AhoiesiiEfpoiiy . c,-Cb sr&AioiBseippoiitei % oib euoii Bsaa* ^^i- s^a &exiis 
e o\± ami sees ^§°s §hp. 

ui-bsiwm. a Ji^^b si^aia. pmig5i = ya, ^r±, sauof, NH2R, nhr 2 . nr 3 . c,~Cio 

olE£*a, C1-C0 PttB6l = ^a SE^ OIB2I § Oi^ o[UI SBSHQ, Rg 4*£(H). C1-C10 

bu, c 2 -c 10 b^iiu, c-Cb^^ai. c 6 -~c 12 ofi % oie b§joii bsz"^ si 4^ b:h@ ^sais § 

Oi^ oHH £BBB ^§££ BP. 

01 oL H g*S0l 2l£€OtO||A1 XI XPf e ^S2J M&m MOIorJI *JA| 

m 4> 2A8 ^ Alio I ggoPI «6KM ( S BS2| X§ dHJ^ ^ AI0IJS S¥ £21 &£6 r 01 

e bbsi ni 1 ^ai oil oil njg ¥&is Htojai his »@oii choh ^sms pgny- ao. 

¥Eilfe S^Xil^AI ¥Eils2J as^EH^r +2, +32J RuX 2 . RuX 3 M A}g6H2. KS^SAI 
5|H^£i (Hydrazine; NJUB A*S»P, 04^|Ai . ol^B}*!^ H±2f ^£2] SffJM^AI 331 ^ CHI AH 
Sfb °ahoj oH^jg ^ 2L|0h£f dj^oh y AHM ^XIH ^teS 213. ii^S 113. 5TC, die 1.0118 5*fe 

a. 

¥91^ assist sin^ae pem- uoi eiieicf. 



/<«.Y„ • 2 V- //.. -iOi • 2/ AY t 2V// A 1 \ , 



/f//.V . ■ V. //, -/^-.V/.Vi.VW/ ■ ^ A. 



W^l/H. Xfe H, C-Co g*U(Alkyl), C 2 ~-C 10 (Alkeny I ) , C,~C 8 &^A| (Alkoxy) . C 6 ~C 12 

OHI(Aryl), 3-P3ilSUI0IM(0iketonates). AtOIBSBIEtPOIIW (Cyclopentadieny I ) , d~C 8 SJUArOIB 

SffiJEfPOiiy(Alkylcyclopentadienyl) S 0IS S^Oll 1^21! (Halogen)^ Sl^h S^S 
«E«|(Der ivatives)8 g 0\± smoiP. 

4tl\ [yg^UOII UPy U\2} 1*01. ol££fa(N 2 H 4 )g ¥Eils a?XH(RuX 2 . RuX 3 )2f S*S8>01 ¥&l^ 3 

^^(Ru)e s^m, ^^^01 em^yggM(Hx, nh 3 . n 2 )m s^t^p. 01 cm. hx^ ^^21 pzih 

^ ^S2j XII 1 ^ At 01! CHI AH [«i§^1]§ 0|g6hO1 ¥Eilfe S|Q|B §^6f£| ™mo[ 
XI &22. ^Xf ^^£1 *}m ^mo\ gO|Sh gjj^ §^ ^(Atomic Layer Deposition; ALD)M ^ggh 

p. iJ^og, ^ix^ ein g^6K« ^is ssoii e e°j 11*^^^ 

S*KCheraical Adsorpt ion) AI3I H C^g°| ^^^^ EHXP^M BBISLHOi EH XI Al tl P 

m, ^ ^>^0i| ^g^^M S^mOl §t #£| yg^^f Sm^eAl^i g|X^ 

s esmn o\ms\ y§^^h uhxp^m sli mxiAisi^ ^ ^^1^ 6^01 

P. 6fB© bhSf 1>0I ^X\m i^^^g S3 Dil5FL|g(Surface Reaction Mechan ism)M OlgoFH 

^Mi 9iS@ 4- 0^1^ 3^£^ ^|2tB ^ SAP. 5E^. "ig^^ 

B Ai^ MdlAI^ ^x^o^ ^o. m XI A| 31 ^| ffH^CHI a«TS(5|«g^e! (CVO)Oil d|6H 
ye(Gas Phase React ion) Oil 2|& HI- El M (Par tide) 2{Xllo^ ^ h &jXj MO. 

£ 1a UXI £ 1b^ ^ ^S°J XII 1 ^A| Oil Oil ¥Eilfe &|°|2J §!X^ ^Si £E A| e> £201 

P. 

£ 1aCHI £AI9 dr£f S>0L e*8!BtH(EA| ^BS*)LH0|| ¥Eilfe a|Q|0| gajB 3ie(11)B ^SA|?J «. 
lOOr-QOOrsj J\m{^^)m Dial ^rSA|3|H ¥Eil^ a^XIKRuXg. RuX 3 )(12)M OIBI ^r^S 

^Oil 0.1-52E §Pi g^ofCN 11 ) 33 Oil S^AIEJP. ^l^oHAH , ¥Eils 2^X^12] g^i gBo}2 

EHXI ^^(Purge gas)9J H4:(N 2 m 0. 1 -5s m& S^ofOi SSOil S«fS ^9ls 2^x11(12) 

m ms\m j\m ^ehoii exhs^ oi^e ¥eh^ a?fli(i2a)B sg2^ xiix^p. 

£ 1b Oil £A|9 bl-Sf IJOI, 2im^±2± 3IH£fa(N2H4)M3)B 0. ^21 g^OI ^l&(11) HSOil 
SSf£|01 ¥Eils 2^Xll (12)2f ygAI^I ^Eilfe(Ru) ( 14)3} ^i^J 

oi(HX, NH 3 . N 2 )(14a)B ^, o|Hdf^!(13) gB6H2 PAI fflXP^SJ ^4:© 0.1-52 

ee^ g^efoi ^i^^ ^§^^eed4a) sj oi^e 6iEya(i3)e xiix8}°sam ^ie(n)^oii 

^Eils ^°|(13)M i^elCf. 

£ 1cfe ol^afa(13)3f ¥Ellfea^Xll(12)2J y§2S ¥E1lfe ^a|(14)B EAI8J3 Si P. 
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s= 2^ e^Aizfoi! mm m&\& m=?%]\. &mi\±, mxpr^si Atoiee eai^ £2^^ai , ^eii 
h a? si. mxi:n^(iJ^), ygp^(6iEsiE!), mxuf^di^m 2^^^^ s^s r ^ A r oiee 1 Ah 

0IM(1 cycle)^ g§8hI3 AfOiee 3^3E^ ^tSorOj SSffe ^^l^ ¥Eil^ *i°rg gSTBCK 

ssoii eaisxi aaxiet. s ^ssi xii 2 gAiotioii mm ¥&is sjotsi x«£ gjgoii cush ggshs p 

¥0ls a^XllSAI ¥6i!s°J tfSh^EIPh +2, RuX 2 , RuX 3 M AfgoHZ, ^gJ^MAi 

Cmm olEBha (Dimethyl hydrazine; 2Me 2 NNH 2 )M Afgohfe S?, ^Ells S^PxIl SUTgjlh Ch 
M3h 1*01 



AW , ■ 1 a- . \.\ // . -Kit • .;//.v • .? v// \ u „ » , \ , 



CN^I/d . Xfe H. Ci-Cw SfU(Alkyl). C 2 -C 10 S^iy (Alkenyl ) , C,~C e S^AI (Alkoxy) , C 6 ~C 12 

Ohil(Aryl). 3-P5IISUI0|M(0iketonates). AfOIM^H)EhC|01l y (Cyc lopentadieny I ) . C,-C 8 <MUh\Q\m 

S fi! Eh CI Oil W (Alkylcyclopentadienyl ) §J Olfi §2011 (Halogen)^ ^^Ph ^ExIlM g CH 
± ChUOICh. 

m\H, CI01l^6IEdha(Me 2 NNH 2 )£ ^ Ell is a^Pxll(RuX 2 , RuX 3 )2f &|§6K)1 ¥EII^ 3£?a}(Ru)8 9£8h 

H. flST&OI £J§* gtS4lgSS(HX ( NHMe 2 , N 2 )g SSBCh. 01 HH , HXfe 4=£2h £|2*E2| Sh&gS/H 
SS^EHOIIAI XOSCh. 

[yi^2]§ oigof ¥eii^ sixfe i^ai ^ssfe, eixn an a §^ sxisi 

StH(£A| ^)LHCHI 3ie§ SgAISJ ^, ¥Eil^ S?JcH(RuX 2 , RuX 3 )M 100TC -90013 £^ :?hSS }|fih 
&0|| S^orOI Pie S3 Oil a^AI^CK Jl^oHAI. ¥ Ell is a?SI(RuX 2 . RuX 3 )2J S^i 

iBo[2 IHXPF^ (Purge gas) 3 fi|£(N 2 )B 0.1-52 §^ g^6 r O| S30II §S[@ = Ellfe a?» 

M XII 21 » 21 XII & EH Oil ^XHorfe: Ql&m ¥Eila a? HIS XO^LL 

Q§2S, &m3r^2J C|0||i!olHei£!(Me 2 NNH 2 )^ 0.1-52 Sfih g^6f01 3\B 33011 SSfSOl Slfe ¥ 

ats a?ai(Rux Z( rux 3 )si s^ai^ [&m^2]2f ¥si^(r u ) ^ ^j^^ ^e^^M(Hx, 

NHMe 2 , N 2 )M ^, C|D1ll6IHafa(Me 2 NNH 2 )2J iB6[2 ChA| HXI^oj ^^(N 2 )S 

0.1-52 eet 53ohoi vim^gm ^ aiye eiE^ae in^mo. 

01^31 ^01 ¥Eils 2^X11, olHafa. ^^S^ ArOI^M 1 AhOI ^§oHl 

Af0|M§ 3^2^ ^|fi5K)j gJor^ ¥Elis 3^S|s g^^CF. 

s ^§21 xii 1 sy xii 2 ^ai on on ccf^ uh^sis ^e^^^^ sih^&ju aoiiHciEehafiioii nh 2 r, 
nhr 2i nr 3 , c-Cio s^6iE2i2 , Ci~-c,o ci^^oiEsia oim°i ^mJi±m AFgam, r^ 
^^(h), Ci-do^^, c 2 ~c 10 ^^iy, Ci-Ce^^Ai, c 6 -c 12 o r ^ ^ oiM mmo\\ ^±J[ & 

s &^x\\m m ch^ ofum oiew 4= ^ck 

oi (iH , sfsi^^i^esisiif §giof}ii 4^4:, ^e^^s A^gw 4= sip. hehu, 4=4:(H 2 )^ 
2h^ »ohej ch oi: sixhe e*[ ^eoi ^cny 4= si^pi . ^oH£E:n 6oo*coi^h^ li? ^201, 

¥Ells3} SIXFe e^AI SfS|^^|Ah^s| £ ojq^ -oh OhLISh e^U 6h^r B2\ m&m &^0\ f^J\o\ 

^ en 01 sack 

BC!, CfgSJ 3Q| 3 ^A| 011 Oil AH ^S6^XI3, ¥BIh°I SfSf 2j ^l6TS«tA| olESia SEb PCHI^3IE£fa 
M ygP^S A^go^ ^IXhe fSfSfiCf feOhXI CN &x\ HI ^£ (Step coverage) 01 

U HUh XI ^Xli^h ai^U, £f«|^^|Ahs^ S o^ £ o^^ h m ^ m u|o| M s^g^ 5H 0 | p^SFQ. 

nam, e ^ssj xii 1 s xii 2 ^aioiioii rife bh&asie nxph^s^ ^^£joii SM(He), 

0^ 2 (Ar), OKNH3) , ^^(H 2 ) E^ 0IM2J Sl,Oh^ e 011= o\Um 0|gW 4^ SICh . 

E^, e ^S£| XII 1 §J XII 2 ^A| 011 0|| Cfe bhir^'B ^J.\m ^S2§b ^^j^ *}m^±, wx\ 

¥91^ 2^X11, IHXI^a, ^§JAj mxp^o| -A1^ 5S6r^ AfOI^M 1 Ah 01 S ^ ^ 

SIT 4- 2i°Oi f 01 EH 2|2|2J ggAl^e 0.1-5s^ 

A o f s!f bf£h ^0| , S ^S2| Xii 1 Si! HI 2 ^A|0l|O||A1^ ¥Eil^ ^Q|2| xtlSAI 2JX^ ^S!^ 
01 ag| yg^h^fi OlgofH^Mi ¥Eil^ ^^LH ^^M^ ii^£}6H2 JL[E\ M ^Xll^Cf. 

ChAI ^6f3, S X1I 1 ^ HI 2 ^JAIOjlOII dhe-Wtt^ ^e^^§M(HX, NH 3 , N 2 )£ ^IShSOl 

s^oies ajmoii s&sixi an as bH^i^ yes tH oil ah ^^i xwm ^ 2icn 4=^. <y 
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§#2| Sf*^^|^e^AI 3|X|| ^ EH 0» Ai e*S3^2J a?fl|3t gJ^ Sf^^gM 0|9|&g 
««8*a2U. S ^S2J HI 1 §J HI 2 ^AlOIIOilAI^ J\& g«f S*§0| OI^CHXIHS 

HFEI^OI Sf=P. 

Olgo^S &2!g0l ^f^^£| 5|§2S SJSH &mi\±3\ ^Eilfe ^ 

S ^ V S2J HI 3 ttAIOIIOII ¥Eils HIS gtBOII QjoH £SS^ QmD} UP. 

m&°\ §wm\&m*i&m sisais ¥eii^ s=?«is rux 2 . rux 3 m oigom y§^^§ ^^^oi 

01 ffH, X£r H, C,-Cio ^fJ(Alkyl). C 2 -C 10 gBWM (Alkenyl ) , Ci~C 8 £T^A| (Alkoxy) . C 6 ~C 12 
OHKAryl), 3 -P ^ISUIOIS(Diketonates) . AhOIMSlO P CI Oil y (Cyclopentadienyl ) , C,~C 8 SSA*0|g 

£fflPPO|iy(Alkylcyclopentadienyl) SI OIM CHI &±3\ S^S g CH^ smoi 

P. 

D&IU, yg^lxllS/H QlHEfa, &2U0KNH 3 ), NH 2 R, NHR 2 , NR 3 , Ci~C w C,~Ci 0 PSHI6l 

Edfs se^ oissi mmD\mm At g sua, r^ 4^(h), c,~c,o &U. c 2 -c 10 s^iy, c,~c 8 &^ai, 
Ah-^ ^ojah 9e z>i xhis oigatoi sw^i^gsrs s^. ioor -gooroiiAi ^eii^oi s*fsp. 

S ^S£J &3I fcJH^^ ^A| Oil Oil CCfdl- ^fll^S 2|^S|S°U, A^jsh £JA|0||fe Zl £ 

si ^ soich zi ni&he soi o^e ^siskho* &p. seek e gjgsi 3iir §0*21 m&si 
a^tPE s a^si lhoiiai pgr& ^aioipi- j^&m oitm ^ SOICK 



g&6* bh2f US S B*a€ ¥EHfe hJQ|LH I^ii SI^SWOl IQ£E ¥EH*3 U|Qta HIS1* 4= Sl° 

m, s»e i^^i oi m si- ° xieoti/H ^^sfoi n^Eie mmm ^im ^ 11^ 



1 

^BIs HfS|2| HIS »gO|| SACHAi , 

^Ol ^le^OII RuX n (n=2. 3) S*fAI3lfe SJ 

^Ol &}eSWUiOH ^SJ^ ^e^hSM S^ofb B^l 

M S^mOj OI¥CHSe ^§2S 6^ ¥Eils a|S|£J HIS ^2. 

S^S 2 

HI 1 SOU 910\M, 

ai\ Rux n (n=2, 3) a^paoii/H, 

X^ H. Ci-Cio C 2 -C 10 U9IIU. C,-C 8 s^AI , C 6 ~C J2 OH!. 3 -P M , A^ISSUEf 

POiiy, Ci-Cb »»a^i«shqpoiiw ^ OIM g^Oll ^IS^l n^s ^EX-IIM e 01^ oFU 

fi SSSe ^§2£ ofe ¥E1I^ a|S|£| HIS ^S. 

3 

Ml 1 SOII 2^01 Ai, 

^Ol RuX n a^HIM S«fA|9PI 2, 

&3I ygSStHLHOil y§^^, mX\D\±m ^SJA|3|^ B^IM P SSSe 6^ ¥9lfe 

^I^SJ HIS ^S. 
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., . 

XHI 1 S0|| 9JLCHM. 

aii^^fe olE£}5!, P01lg6l^£FS, BSLIOh NH 2 R, NHR 2 , NR 3 , Ci~-Ci 0 ^SIE^S. Ci~C ro Q 

se^ oiM2j § chj= smi sssm, r^ 4^(h). Ci~c, 0 s*u, c 2 -c )0 s^i 

y, CrCsMAi, c 6 ~c )2 om sj oia ©§joii arsaw &±?t s^s $?exiib g o\± mum s»» 

B 3*fe ¥01^ s|e|2J HI 5 . 

HI 1 SOU 910\M, 
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4>oi lOCC ~900t;°J 
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